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(54) ELECTRIC AUTOMOBILE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To protect a cell part from 
being damaged at the time of collision in an electric 
automobile having a eel! at a front or the like of the vehicle. 
SOLUTION: The cell part 22 and a PCU 24 are arranged in 
the vertical direction and fixed to a suspension member 20 of 
the electric automobile. In order to protect the cell part 22 
from impact force applied from a direction where impact is 
estimated, the PCU is provided with protrusions 42a, 42b in 
this direction. The protrusions 42a, 42b are an impact- 
absorption part with a groove, and a part superposed upon 
the cell part 22 is a rigid part reinforced by a fin in a cooling 
path. 
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CLAIMS 

[Claim(s)] 
[Claim 1] 

A cell part which generates electric power, 

A power control circuit electrically connected to a cell part, and a power control unit containing an 
installation section of this power control circuit, 
it is an eiectromobile which ****, 

A cell part and a power control unit are fixed to the body along with a sliding direction, 
An eiectromobile, wherein an installation section is provided with a projecting part which a shock 
projected from an edge of a cell part horizontally toward a determined direction expected. 
[Claim 2] 

It is the eiectromobile according to claim 1 , 

An installation section is provided with an impact-absorbing part which absorbs a shock, and a 

rigid part which prevents modification of a cell part by a shock, 

An eiectromobile, wherein a projecting part contains an impact-absorbing part. 

[Claim 3] 

It is the eiectromobile according to claim 2, 

An eiectromobile, wherein an impact-absorbing part has the structure crushed by plastic 

deformation. 

[Claim 4] 

It is the eiectromobile according to claim 2 or 3, 

An eiectromobile, wherein a rigid part has two or more ribs extended to said determined direction. 
[Claim 5] 

It is the eiectromobile according to claim 4, 

A rigid part has a cooling passage which cools a power control circuit with a fluid, 

An eiectromobile, wherein said two or more ribs are constituted by fin in a cooling passage. 

[Claim 6] 

It is the eiectromobile according to claim 1, 

An eiectromobile, wherein a cell part has been arranged including a fuel cell stack by which two or 

http://www4.ipdl.inpit.go jp/cgi-biii/tran_web_cgi_ejje?atw3=http://www4.ipdl.inpit.go.jp/Tok... 8/4/2008 
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more tabular fuel cell cells were laminated so that this laminating direction may become vertical to 
said determined direction. 
[Claim 7] 

It is the electromobile according to claim 1 , 

Immobilization into the body of a cell part and a power controller, 

An electromobile carrying out by constituting an assembly which connected both and was unified 
mutually and attaching this assembly to a suspension member of the body. 
[Claim 8] 

It is the electromobile according to claim 7, 

An electromobile, wherein attachment to a suspension member is performed by an impact 
buffering member by which bending deformation is carried out when an assembly gets a shock 
from said determined direction. 
[Claim 9] 

It is the electromobile according to claim 1 , 

A cell part and a power control unit are arranged at a source-of-power room provided the front or 
behind an electromobile, 

An electromobile, wherein said determined direction is a cross direction of an electromobile. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to an electromobile and the mode which carries a cell in an electromobile 

especially, 

[0002] 

[Description of the Prior Art] 

The development and manufacture of an electromobile which use a motor as a motor are 
advanced actively now. It is going also across the kind variably and it has an electromobile of the 
hybrid type which uses together the internal-combustion engine as motors including the 
electromobile using a certain rechargeable cell as the source of power from the former, an 
electromobile which makes the fuel cell using fuel gas the source of power, etc, 
[0003] 

in an electromobile, it is indispensable to carry the cell as such the source of power safely. When 
an eiectromobite collides with an external object especially, it is necessary to protect appropriately 
so that a cell may not be damaged. From such consideration, putting a fuel cell on the central 
lower part of the body, i,e,, the bottom of a seat, has generally been performed by car which used 
the fuel cell, for example. However, carrying a cell in the center section of the body in this way 
sees from a viewpoint which secures sufficient entrainment space, and it is inconvenient. Of 
course, even if this situation is an electromobile which uses the conventional cell, and it is a high 
Brit vehicle, it does not change, 
[0004] 

From this viewpoint, the safety measures in the case of having arranged the fuel cell the front or 
behind the body are devised. When it has arranged ahead of the body, the patent documents 1 
establish a wrap accommodating case for the whole fuel cell, are attaching this accommodating 
case to a side member, and indicate the contents which divide and protect a fuel ceil part to 
compensate for modification of a side member at the time of a collision. A means to provide the 

http://www4 .ipdlinpitgo jp/cgi~bin/tran_we^ . 8/4/2008 
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beam for impact absorptions in the patent documents 2, and to, protect to them the fuei cell 

arranged in the machinery room of a vehicle rear on the other hand is indicated. 

[0005] 

A means to absorb collision energy efficiently in the car body front of an electromobile at the time 
of a collision, especially the means to which horizontal migration of the rigid high power control unit 
is carried out according to impulse force are stated to the patent documents 3. 
[0006] 

[Patent documents 1] 

JP.8-192639.A 

[Patent documents 2] 

JP,5-77648,A 

[Patent documents 3] 

JP,9-272459,A 

[0007] 

[Problem(s) to be Solved by the Invention] 

The technical problem of this invention aims at protecting the carried cell, when an electromobile 

collides. 

[0008] 

[Means for Solving the Problem] 

In order to solve an aforementioned problem, an electromobile of this invention, A cell part which 
generates electric power, and a power control circuit electrically connected to a cell part and a 
power control unit containing an installation section of this power control circuit, It is an 
electromobile which ****, and a cell part and a power control unit are fixed to the body along with a 
sliding direction, and an installation section is provided with a projecting part which a shock 
projected from an edge of a cell part toward a determined direction expected. 
[0009] 

In this composition, since a power control unit can be made to serve a double purpose as a 
member for prevention of breakage of a cell part at the time of a collision, it is desirable from a 
viewpoint of a mount space or a manufacturing cost. It is desirable also from a viewpoint of an 
ease of electrical connection to place a power control unit near the cell part. 
[0010] 

In an electromobile of this invention, desirably, an installation section is provided with an impact- 
absorbing part which absorbs a shock, and a rigid part which prevents modification of a cell part by 
a shock, and a projecting part contains an impact-absorbing part. 
[0011] 

This impact-absorbing part has the operation which absorbs energy of a shock to that inside. This 
operation is produced by elastic members, such as rubber, mechanical structures, such as a 
spring, structure in which rigidity carries out plastic deformation weakly, etc. On the other hand, a 
rigid part has high rigidity, it has structure so that a shock may hardly receive modification, and it 
can protect a cell part on a par with this portion from a shock. 
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[0012] 

In an electromobile of this invention, an impact-absorbing part may have the structure crushed by 
plastic deformation. Structure crushed by plastic deformation is the structure which provided a slot 
etc. and weakened the rigidity of this part, for example, and it has structure which receives plastic 
deformation by this at the time of a collision, and is easy to absorb a shock. Since such an impact- 
absorbing part can be provided very easily, it becomes possible to control increase of a 
manufacturing cost. 
[0013] 

In an eiectromobile of this invention, the rigid part can have two or more ribs extended to said 
determined direction. A rib demonstrates a remarkable effect to rigidity improvement of a rigid part. 

[0014] 

In an electromobile of this invention, the rigid part can have a cooling passage which cools a power 
control circuit with a fluid, and said two or more ribs may be constituted by fin in a cooling passage. 
This composition abolishes the necessity of providing a rib specially, and is excellent in a point 
which enables a miniaturization of a rigid part. 
[0015] 

In an electromobile of this invention, a cell part can be arranged so that this laminating direction 
may become it is possible for a fuel cell stack by which two or more tabular fuel cell cells were 
laminated to be included, and vertical to said determined direction. Since the direction which 
becomes vertical to a laminating direction has intensity larger than a laminating direction, impact 
resitance is improved by this composition. 
[0016] 

In an electromobile of this invention, an assembly which connected both and was unified mutually 
may be constituted and immobilization into the body of a cell part and a power controller may be 
performed by attaching this assembly to a suspension member of the body. It enables this to set 
up certainly relative physical relationship of a cell part and a power controller. 
[0017] 

In an electromobile of this invention, when an assembly gets a shock from said determined 
direction, an impact buffering member by which bending deformation is carried out can perform 
attachment to a suspension member. Thereby, it enables this impact buffering member to be 
absorbed in a part of striking energy. 
[0018] 

In an electromobile of this invention, a ceil part and a power control unit may be arranged at a 
source-of-power room provided the front or behind an electromobile, and said determined direction 
can be made into a cross direction of an electromobile in this case. 
[0019] 

An electromobile of this invention includes at least an electromobile which makes a rechargeable 
cell the source of power, an electromobile of a hybrid type provided also with an internal- 
combustion engine as a motor, and an electromobile which makes a fuel cell the source of power. 
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[0020] 

[Embodiment of the Invention] 

Below, the suitable embodiment of this invention is described using a drawing. 
[0021] 

Drawing 1 is a side view showing roughly the front portion of the electromobile 10 which carries a 
fuel cell. Although the shape in particular of the appearance of an electromobile is not limited, what 
was illustrated, It has the shape of a common passenger car and has the cabin 12 of a body center 
section, and the source-of-power room 16 provided ahead [ the / direction-of-movement ] via the 
dash pane! 14 and the trunk room which was established in back and which is not illustrated. 
These portions, and the front wheel 18 and the rear wheel which is not illustrated are connected 
via the suspension which is not illustrated too and the suspension member 20. The cell part 22 
consists of a fuel cell or a cell of a conventional type, in the source-of-power room 16, is attached 
above the suspension member 20 and is being fixed. When the cell part 22 is a fuel cell, it 
assumes providing the feed zone of fuel gas in another position. PCU24 is being fixed to the cell 
part 22 upper part which is the position located in a line with the cell part 22 and the sliding 
direction by the cell part 22. PCU24 is a power control unit containing the case as a power control 
circuit and its installation section, and the lower part is equipped with the cooling passage 26 for 
discharging the heat generated with energization. 
[0022] 

Drawing 2 is the figure which shows the details of immobilization of each of these members and 
was seen from the method of the forward left of the electromobile 10 (when based on a driver's 
direction). The suspension member 20 is making the shape of parallel crosses, and it is connected 
to the attaching part of the front wheel 18 which is not illustrated. Side-member fixation hole 28a- 
28d is provided in the suspension member's 20 four corners, The right-hand side side member 30b 
is fixed to the right-hand side side-member fixation holes 28c and 28d for the left-hand side side 
member 30a by bolt 32a-32c by the side-member fixation holes 28a and 28b located in the left- 
hand side of the body, respectively. Stack-frame fixation hole 34a-34d of two pieces each is 
provided near the end of the right and left, and bolting of the leg of the arch shape stack frame 36a 
is carried out to the side part ahead of the suspension member 20 here. Stack-frame fixation hole 
34e-34h of two pieces each is provided in the side part of the suspension member's 20 right and 
left, and another stack frame 36b is similarly fixed to it. The stack frames 36a and 36b have the 
almost level part passed to the biped part, and as for them, the cell part 22 of rectangular 
parallelepiped shape is stabilized in this horizontal level, and they are arranged at it. The cell part 
22 is firmly fixed with these two stack frames 36a and 36b and bolts, and is fixed to the suspension 
member 20 who makes a part of body. As it ranks with this, PCU24 is installed above the cell part 
22, and the cell part 22 and PCU24 constitute the unified assembly. The outside of PCU24 is a 
little irregular rectangular shape which consists of the covering device 38 and the base 40, and the 
front and rear part serve as the projecting parts 42a and 42b projected rather than the edge of the 
cell part 22. The edge said here means the portion which has spread most horizontally, when it 
sees not from the rim in the upper surface of the cell part 22 but from the ceil part 22 upper part. 
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PCU24 is fixed to the strong case of the cell part 22, and is fixed to the suspension member 20 by 
the fasteners 44a and 44b through the ceil part 22. Although the stack frames 36a and 36b have 
sufficient intensity to support cell part 22 and PCU24, if compared with the suspension member 20 
or the side members 30a and 30b, intensity is weak, and when strong impulse force etc. are 
received, it serves as an impact buffering member which bending deformation is carried out and 
absorbs impulse force. 
[0023] 

Drawing 3 is a figure showing the structure of the base 40 of PCU24 in fluoroscopy, and has kept 
the viewpoint a little in the ****** upper part of the helicopter loading site like dra win g 2. This base 
40 is case shape which has the side 46, and that bottom 48 has dual structure in which the cooling 
passage 26 was established. In the base 40, the power control circuit electrically connected with 
the cell part 22 is arranged, the electric power of a direct current generated by the cell part 22 is 
changed into exchange, and power controls, such as sending out to a motor slack exchange 
motor, are performed. In this power control circuit, since a lot of current is sent, there is a lot of 
generation of heat accompanying electrical resistance. The function of the cooling passage 26 is 
discharging this heat, and serves to make heat take in a fluid, such as water poured from the input 
52 to the tap hole 54. 
[0024] 

Drawing 4 is the sectional view which cut the base 40 of PCU24 in the AA' side of drawing 3. It is 
shown clearly that the bottom 48 of the box-like base 40 has dual structure provided with the 
cooling passage 26. Although the structure in particular of the base 40 is not limited, generally, it is 
made by casting of aluminum except for the base lid portion of the cooling passage 26, and is a 
strong structure intrinsically. However, the uneven parts 56a and 56b with which two or more slots 
were cut, respectively are formed in bottom 48 portions of the front (left of a figure) from the cooling 
passage 26, and back (right of a figure), and the device which lowers intensity is made. 
[0025] 

The enlarged drawing of this uneven part 56a was shown in drawing 5. As for the uneven part 56a, 
4 slot 58a-58d is contained, and, for this reason, the rigidity of the uneven parts 56a and 56b is 
weak compared with other portions. For example, impulse force is applied towards back from the 
front (left of a figure), and the case where this portion is compressed from both sides by the 
positive drag which resists it is considered. At this time, by slot 58a-58d being crushed by the 
uneven part 56a with weak intensity by plastic deformation [ else ], striking energy will be absorbed 
and the impulse force added to other parts will be weakened. That is, the uneven parts 56a and 
56b are impact-absorbing parts, and another side and other parts which do not include 
unevenness serve as a rigid part which cannot change easily. 
[0026] 

Drawing 6 is the figure with which the base 40 was cut in the level surface including the cooling 
passage 26, and the left-hand side of a figure hits ahead at the time of loading. The cooling 
passage 26 has a structure broad at the place of an except in the input 52 and the tap hole 54, and 
it has covered the base 40 whole, moving in a zigzag direction greatly by the portion on a straight 
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line, and a semicircular state portion. All over the cooling passage 26, two or more fins 60 are 
formed along with the shape of the cooling passage 26, and it is serving to increase the surface 
area in the cooling passage 26, and to heighten a chilling effect This fin 60 has also achieved the 
function which improves the rigidity of the base 40. Two or more fins 60 are formed near the center 
of the base 40 along the linear shape cooling passage 26 at the cross direction (longitudinal 
direction of a figure), and a role of a rib is played. That is, in a portion with the fin 60, the base 40 
will have big rigidity to the load of a cross direction. Therefore, near the center of the base 40 
containing the fin 60 serves as a rigid part, and the portion which does not contain the fin 60 
serves as an impact-absorbing part relatively. The strong contrast with a rigid part and an impact- 
absorbing part is combining the effect of the uneven parts 56a and 56b and the fin 60, and it 
becomes possible to set up variously. The fin 60 instead of the fin 60 is possible also for providing 
two or more ribs only for reinforcement independently. The direction which connects two impact- 
absorbing parts as the fin 60 explained the rib for reinforcement, That is, it is also possible to install 
two or more ribs extended in two or more directions so that it can respond to the impulse force 
from various directions as well as it being possible to install so that it may be extended at the cross 
direction of a car in now. 
[0027] 

As explained above, PCU24 including the base 40 is fixed to the body with the cell part 22, as 
shown using drawing 2 . PCU24 has the projecting parts 42a and 42b protruded forward and 
backward horizontally rather than the edge of the ceil part 22, and the impact-absorbing part which 
consists of the uneven parts 56a and 56b will be contained in this portion. The rigid part 
strengthened by the fin 60 is installed in the portion which laps with the cell part 22. 
[0028] 

In the above installation composition, the electromobile 10 collides with an external object from the 
front, and the case where the shell of the body etc. which received modification go to the cell part 
22 is considered. Unless special modification is carried out, first, rather than the cell part 22, a shell 
collides with the projecting part 42a of PCU24 located ahead, and tells impulse force to PCU24. 
On the other hand, PCU24 obtains the drag for opposite from the holding part, and tries to push 
back PCU24. As a result, the uneven part 56a which is an impact-absorbing part is crushed, 
changes, and absorbs a part of striking energy. After modification of an impact-absorbing part 
finishes mostly, impulse force is directly transmitted to a rigid part. However, since the rigid part 
has sufficient rigidity, it hardly changes. Simultaneously, a rigid part and the cell part 22 arranged 
at parallel hardly change, either, but escapes breakage. When a shock is still stronger, while the 
stack frames 36a and 36b absorb a part of striking energy in response to bending deformation 
back, cell part 22 and PCU24 may collide with the reinforcing member of the body etc. who have 
been stationed back (right back of drawing 2 ) and who are not illustrating. In this case, in order for 
the uneven part 56b which is an impact-absorbing part of the backside to change and to absorb 
striking energy, the impulse force which the cell part 22 receives is reduced further. 
[0029] 

Thus, in order to protect the cell part 22 from a collision, the boundary line of an impact-absorbing 
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part and a rigid part and physical relationship with the projecting parts 42a and 42b become 
important. That is, as for modification of an impact-absorbing part, it is desirable to happen in the 
projecting parts 42a and 42b projected forward and backward rather than the ceil part 22, and, as 
for a rigid part, it is desirable to have covered from the end ahead of the cell part 22 to the back 
end at least. And in the portion of this end, it is also possible to provide protecting parts which 
jumped out of the rigid part to the cell part 22 side, such as a powerful rigid board and a stick, and 
to protect the front face or rear face of the cell part 22. If it has designed play a role of a rigid part 
after an impact-absorbing part changes, it is also possible to pile up a part of impact-absorbing part 
with the cell part 22. 
[0030] 

It is not necessary to necessarily provide the impact-absorbing part in the back projecting part 42b. 
Like the illustrated example, it has the highest possibility that it is from the front that the cell part 22 
receives impulse force by the collision of the electromobile 10 when the cell part 22 is installed in 
the source-of-power room 16 ahead of the electromobile 10. Therefore, the large projecting part 
42a and impact-absorbing part of PCU24 in the front of the cell part 22 are taken, and the 
composition which presupposes that it is that the back projecting part 42b only made the rigid part 
project a little is also considered, the cell part 22 - the right and left of the electromobile 10, when 
shifting and arranging to either, It becomes important to provide a projecting part and an impact- 
absorbing part in this side, and it becomes important to prepare a projecting part for the case 
where form the power field room 16 behind [ instead of the front ] the electromobile 10, and the cell 
part 22 is stored in a cross direction, especially back. That is, it is important for a projecting part 
and an impact-absorbing part at the time of the collision of the electromobile 10 that the cell part 22 
installs in the side which is the easiest to receive impulse force. Of course, a projecting part and an 
impact-absorbing part may be arranged to all the surrounding horizontal directions. Although an 
effect is small also when it has composition which provides only a projecting part and is not 
provided with an impact-absorbing part, it is possible to obtain a fixed protection feature. 
[0031] 

Here, the device which raises the intensity of cell part 22 the very thing which consists of fuel cells 
is explained using drawing 7. Drawing 7 is a perspective view of the cell part 22 seen from drawing 
2 and the direction, and also shows the internal structure simultaneously. The main structures of 
the cell part 22 are the cell case 62 and two or more fuel cell cells 64 stored in it. Each fuel cell cell 
64 is made into the shape of a thin stack with which it was that it is tabular and generally doubled 
in two or more [-fold ], and is stored in the cell case 62. In the cell part 22 containing such a fuel 
cell stack, the shock resistance of a direction vertical to this is larger than the shock resistance of 
the laminating direction of the fuel cell cell 64. Therefore, after being based on the relation between 
the setting position described above and the side which is easy to receive impulse force, it is 
desirable to constitute the cell part 22 so that a shock may become vertical [ a laminating 
direction ] to the direction expected from a viewpoint of preventing the breakage at the time of a 
collision. 
[0032] 
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Next, various improvement possibilities of an embodiment are explained. In explanation of drawing 
2_etc, although it is the box-like base 40 and presupposed that the contour shape of PCU24 is 
consisted of the covering device 38, this shape is not essential. As long as the base 40 plays a role 
of an installation section on which a power control circuit is put, it may be not a cube type but a 
horizontal structure. Even if the covering device 38 also gives itself a role of an impact-absorbing 
part or a rigid part, it is made, but when using a mere power control circuit as the member 
protected from water or dirt, it does not have wrap necessity in the whole base 40. Therefore, it is 
also possible to have composition which considered it as tabular only about the impact-absorbing 
part, and gave there the uneven parts 56a and 56b, for example. In this case, it also becomes 
possible to consider it as the mode which penetrates a slot to the surface. Anyway, an important 
thing is that PCU24 as an installation section of a power control circuit is playing a part in the 
protection feature of the cell part 22. Thereby, control of the number of parts, an installing space, a 
manufacturing cost, etc. is attained. 
[0033] 

Various improvement can be carried out also with an impact-absorbing part. That is, it is possible 
to absorb a shock using the member excellent in the elasticity of rubber etc., and mechanical 
shock absorption structures, such as a spring, may be given. Also when using plastic deformation, 
in the uneven parts 56a and 56b explained above, change of making a slot only into one or 
carrying out the direction of a slot except a horizontal direction can also be given. The impact- 
absorbing part crushed by plastic deformation can also consist of making thickness of the wall of 
this part thin to the whole, or making it thin locally by two or more holes instead of a slot. 
[0034] 

About the cell part 22 and the installation mode of PCU24, it was presupposed in drawing 2 that he 
is the suspension member 20 with parallel-crosses shape. However, the suspension member 20 
has various shape and, of course, it is also possible to use the thing of such various shape. About 
the stack frames 36a and 36b, it is essence to fix the cell part 22 to the suspension member 20, 
and the shape can consider various things. For example, it may have not the right and left of the 
body but the shape of voussure which are passed to order, and may be constructed in the shape 
of parallel crosses. There is also no necessity of being arch shape. PCU24 can also be directly 
installed in suspension member 20 grade Body Manufacturing Division, without fixing to the cell 
part 22, if the state where the physical relationship with the cell part 22 mentioned above is 
maintainable. Similarly, the cell part 22 can also be attached to other parts of the body instead of 
the suspension member 20. Physical relationship of the upper and lower sides of cell part 22 and 
PCU24 may be carried out reversely. 
[0035] 

This embodiment is applicable also to the electromobile which uses a rechargeable cell, and the 
electromobile 10 separately provided with internal-combustion engines, such as a gasoline engine, 
as a motor. When it has an internal-combustion engine, it is desirable for vibration of an engine to 
devise to make it there be no intermediary straw in PCU24 directly etc., but fundamentally, all the 
matters explained above are applicable as they are. 
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[0036] 

As shown in drawing 1 , when installing the eel! part 22 in the source-of-power room 16 ahead of 
the electromobile 10, simultaneously with protection of the cell part 22, the role of the source-of- 
power room 16 as a buffer part which protects the cabin 12 must also be reconciled. However, 
about this point, if sufficient space for the source-of-power room 16 is taken, when carrying out this 
embodiment, it will not become an obstacle. 
[Brief Description of the Drawings] 

[ Drawing 1]lt is a side view showing the outline of this embodiment. 

[Drawing 21 It is an exploded view explaining the principal part of this embodiment. 

[Drawing 3] It is a figure showing the principal part of PCU. 

[Drawing 4] It is a vertical section of the AA' side of PCU. 

[Drawing 5] It is the elements on larger scale of drawing 4 . 

[Drawing 6] It is a vertical section of BB' side of PCU. 

[ Drawing 7] lt is a perspective view showing the structure of the cell part in the case of a fuel cell. 
[Description of Notations] 

10 An electromobile and 20 A suspension member and 22 A cell part, 24 PCU, 26 A cooling 
passage, and 36a and 36b A stack frame and 38 A covering device and 40 A base, and 42a and 
42b [ A projecting part, and 56a and 56b ] [ An uneven part and 58a-58d ] [ A slot and 60 ] [ A fin, 
62 cell cases, 64 fuel cell cells. ] 
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